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Skin effects are commonly observed in different types of single crystals: in regions close to 
the surface, structural and functional properties different from that of the bulk can be 
observed. A surface layer different from the bulk was also found in single crystals of BiFeO3, 
and was analyzed with different techniques such as surface impedance and grazing incidence 
x-ray diffraction, showing an specific phase transition at T*  275 ºC.[1] Local physical 
characterization studies have been performed with different AFM techniques, such as 
Piezoelectric Force Microscopy (PFM), Scanning Kelvin Probe Microscopy (SKPM) and 
Force Modulated Microscopy (FMM) at different temperatures up to 300ºC. The thin 
superficial skin layer is found to be an electrically “dead” layer with a thickness of 6 1 nm 
and different thermal expansion coefficient with respect to the bulk. The sharp thermal 
expansion of the surface layer at T* facilitates its mechanical declamping from the 
underlying crystal at the transition temperature, enabling direct access to the sub-surface 
region using scanning probe microscopy techniques. A distribution of near-surface 
ferroelectric domains is found in a region of less than 500 nanometers depth under the 
surface. These nanodomains organize in a hierarchical metastructure on top of the existing 
bulk domains. The symmetry and properties of these sub-surface nanodomains will be 
discussed.      
Figure 1: PFM image (amplitude) of the surface of BiFeO3 
single crystal.  
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